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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability 
without causing a considerable rise of a produc tion cost 
or useless increase in an engine overall length, by 
reducing a load applied to mainly NO.1 journal and 
bearing part of a cam shaft, in a narrow angle type 
DOHC engine E equipped with VVT for rotating a cam 
shaft relative ly to a cam pulley, to change the 
opening/closing timing of a valve to make output 
improvement and fuel cost reduction, etc., compatible, 
and having the narrow nipping angle of an exhaust valve. 
SOLUTION: Two cam shafts 2 and 3 on suction and 
exhaust sides are arranged close to each other in an 
engine width direction, so as to overlap on the center 
line looking from the center line direction of the head 
bolt holes 20 and 20... of a cylinder head 1 . The cam 
shaft 2 on the suction side arranged with VVT is adopted 
as a loose side cam shaft having a cam pulley into which 
the loose side span of a timing belt enters. 
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5 b tett«*««Sr*ri-5 <t 5 ttKftrK: J: 9 /&§i£;fxT 
3 2 bUJ*'?— y 5 Ofl^flOSM* 5 b itf>Pfl(cRtf-fctf> 

[00 6 4] JbfB 8 o^fffig 10a, 10b, 10 
a, 10b, — G>5*>, o^3 1(7)^-y(I^U 
A$ft2(OlHl^«ic{iB^tt^tLfc:4o^S:ffi^ (SAM 
S£E^) 10 a, 10 a, ^rtb^ttn — ^ 3 1 <£> 

<D?fi3§3 1 aSr^bT«*&$ix5m»»EE^it*:i-ix 
fi, n— * 3 1 rt^— v-^3 2(^^L^Att2c^|Hlte 

30 [0 0 6 5] — JiI5d — ^ 3 1 </)#-<— Vtcit Lt 
aifcflJSflES 1 0 a, 10 a, -<OS»««-ffi«<5rt & 
Hfc4o(OgJE^ (it^ftiJSlE^) 10b, 10b, — 

3 1 blcigiI£jft,-Cfc!K ro»SS3 1 bSr^LTM 
ZtiZ>i¥®lb&&m±irti&. p^3ii^-^ 

3 2{C^L^7A$ft 2t7)[pl^-r6ftiJ(c:lH]®]$:n, K^/i" 
[0 0 6 6] II^D^VVT 1 0 Of^tb?fiEEcO$(J^I 

/u^^u^ (i^TOCV^v^5) 4 4(cj; Vftt>tiZ> 0 -f 

tzfr-h. ifmt&te, v/yy^p^^i 5rto^/^ 

y3 9i»Lt, ^>y ^y—^ K*^<— 3 0±Sd^ 

h 4 2rtOttSStC3gf9 , ::^W^7>f/^4 
3^Lt±iEOCV4 4ldflt|&Six5. 
50 [0 0 6 7] ±EOCV4 4tt, Hi 9 iC^i" ± 5 ^ 



( 10 ) 



17 

WflnSixfcmBtyuv^ K4 7 i ►} _fcJE^ :/— /P 4 9 

*SV>T, 5 Oaf*, ^-^^SOKM^ 
*l5ffiift££tt A^5ttJ&#- K 5 0 b, 5 0bfiV 

vti 0«fc«ttSiirfffli»*iMjW-«-jt©7-^^ 

M?*>0, -SfeK, 5 0 c, 5 0cfiVV 
T 1 0«*»c,J|o-C#fcM»)jftSr#ffl-f-5 Ku-V/K- h 

[00 6 8] ^LT, ±I50CV4 4CJ; 9»jEE©JfP£ 

0a, 10b, -Kft»*Ji5J:5fcftott^, 
I0069jf¥L<l±. H6 ii*1"J; 5 (C, ±1E^/1^ 
^-^4 0{Ui, *Att^|S]Clo!tOCV4 4^ 

tt5St?L4 0a«^ 1 *©Eisa4.oa^ia: 

?L4 0 b^ifgaa^-v^/p |» 4 2 J $>#JA,-7 4,I,P4 

1$?L4 0 a ZmxtcR^OUy h?L«ic(i, ±T^[6)i' 
ffiO t TTE{CgBPi-S«#SB4 Oci, -t©«*M|54 0 
c S-iH|g7L4 0 a tigii-rS 2-DO#- h 4 0 d, 4 0 
e i«^tk>5, £P>i^ EK&4 0 a 

■Pints Ki/^?L4 o f ^SiiTfc*), 
V7L4 0 ffflT^^fSyUy^y K#X- 3 0 
©H!P»3 0aK«<taJtfctt % ±EOCV44*(,y# 

rtfc**£*SKi'>3»*tt3 0b££*i-c^S < , 
[00 7 0] ±|B«f KBSt* 5 2 (4, Ho ic^-r ± 5 fc 
#T*JlfcR£ JJBfflJ*s->y ^^5, K*^-3 o 

®Wn»3 0aSrJiaUT±*t^fflLT» /Vu/^- 
* 4 OOt^juOc ft* T«SSU*si# 

* j r~-r/u(omg:i®4<D±.miz®i!)mm7£isnx^ 
z>° -tt£t>*>^ 9 &%m<o^M.m2^n-r^m^u4, 

4, -14, isjf^y ki ©±ffi(i»itP,ii 

fcm©T««S»5 3 (H4*JR) 
§35 5 3 <^±SiCia^^ii, h 54i 54 

«fc D TfiiJ$6§SB 5 3 lz®m£titc¥®W;<D% a.'*^. <yy 

4, ••■KttSV^fcm-0*g&SSr^5* 3 tj B 4 aaJ?g 

[0 0 7 1] ±I5^^g|5*t5 2 £(4, i6t^fj;p 
^W^- ^4 0O«ffg|54 0 clC&Jf £;jxfc#; 
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T"2oOTjf- h 4 0 d, 4 0e©H©-*4 0dia 
9 0CV4 4(CJiiit-5«rp]#©^S§ 6 1 ^ -^jftK 

O*- F 4 0 eCJ:90CV4 4fciat8*fttO» 
886 4 £*Wl&ZtiX^Z„ ifc, 1#^+-^ko* 

t , ±.m*mmt 5 2 ote*©»ig 6 4 km lt^^ 

10 T^zmvzmme 6 t^M^t^S. 

[00 7 2] tLt, l»S>ir-^©*»jB4ate 

$6 2^m« z ilrmcmHzMtix®j3faiz&in-FZ2 

mmm mam) 67, es^stisitt^ 

-hiStt^H 4 a z 1 j3fo<Dmi-±±.t£tfm 6 7 6 

8«&#«it**< savers, roci-e, «@E4 a 

WB « (i ^6 7, 6 8^^^^^^^ 

[0 0 7 3] #A#2I::M\ «M& z 2rj6]fc:]EtfT 

^T, -SB (®6<Oi:«iffi) *s*A«fc2©iBEfcBP 
U VVT 1 0<Du-? 3 1 C0»S§3 1 a K*»-J-.5- 
fife* !5iAi,tt2©l#i; + -t/i, 

£*LTV>5 0 ££>M S ^^,|ft2{>i(4 N ±|2ffi8g7 0 iffi 
«ef--SSWS±f2n-*3 1©»S§3 1 bf^ii-fS- 
*\ fl&«to*±E*lga54 a l-^Sttfc^0^ 6 8 

[0 0 7 4] W % ±BH6lC*JWC, 7 3IWAi2K 
Kltfeftfc-fcVS^^u- k 7 4l±->y^, K 

fc, WT1 0Sr*Att2tH«fSJl?/Uh3 4rtIi 

So ^P>{C, *A/- y 5 t^Adr-v 2S.^>y 
[0 0 7 5] iOJ:5t«*$jifcvVTft3i^s?>.E 

^£iftfc«C£jg-t5£#{Cii, OCV44©fa- 
7--C$IJ»{Cj;*)iIA{|lJOSiE^l 0a, 10 a, -—CD 

fettl&^tLSftI!j»(4, m 6 (r^T'^-tJ: 5 (i x OC 
V 4 4 *»fey<A^$r-* 4 0 h40d, f HJfiBtf 

5 2©«»6 1, 6 2M*Airt^5 50ffiK6 5 
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COffl^S 3 1 a ^b4o(03S^fflSJE^l 0 a, 10 a, 
^3 2iC^b^Afi2(7)lHl^i:S*l"#Ji-[Hllfi$ix. ®35 
[0 0 7 6] iftftffi'JSffi^ 10b, 10b, ••• 

K7i«r«su rofflgg7 ucigii^tt^tewe 8^ 

^Ffl2&#5 2 0ifc£g6 4, 6 3S^y^4 0(?) 
h 4 0 e Sr»oTOCV4 4 MM 9 . Kl/>?L4 0 

* i sfiaicisjg^nso 

[0 0 7 7] K*H-. Wx.«3i>'v ? >'E^5Ite«Sgi&SS5 

l^^ILt^^t-/^7 5'/t^#< Lfcl* 20 
ttlcit OCV44(Dr^-r^M«(a«9, _b!E£ 
S»©f^»tt^«ixKJ:oTit^«$ffi*l Ob, 10 
b, -ofP»ttflESrit^S*ntf<tv\ 

[0078] 9 . r <ommmm 1 -cw^ 

i(7)fc6VVT10^, ®m{iy&t^#^ftiJ^2*0^7^ 
14 2, 3 (O 0 ^ >{f^V V 9<Dmt}<D±TJjfa 

J*»3*E«S#»lC/hS < Aft 2 ICR 

ttfcOT\ 3S 9 Afft 3 KRttfcifr&fcitt^ 

t^^2«§34, 4, •••fcjto&>£ftjS«r<£«-r5 30 

[0 0 7 9] -T#;b*>, ifE^^VEKl&^Tte, PJ£ 
^</i^2 3 ££JMa^/K/2 4©/<^»*A#3 Oft 
»<^^^^ ±E^;^2 3, 2 4«tL 

/U^2 3, 2 4^W-MI2, 3— (TWl^R^OJhT 

-ys, sbp^yf?— y 8i:©mi-e % 94%y{f^< 

->3ti 2*fflv^tv^ot\ 94 % yy^tv V 9CQ3S 

■MA 2, 3, W^/uh«0«^tt«i-6#««o*A 

t<ftotLi5^t\ r©Hlfi»lB"Ctt. VVT10 
Sr«*«o»««^intt2Jcia:*tT, ±ie#-Mili2Xt* 
tt§:g!54, 4, ■- ^Afi?r{g:jS-r-5r «tO^J*iiffi^T 50 
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[0 0 8 0] r<D*J6^ffilT^, ±EVVT1 

0 *Rl*fc»««;fr A»* 2 ££#i-*±TG>»li£»4 , 
4, -ttU SVMCRI— ©(USaSr^-rSt^i: UfcO 

[0 0 8 1] ±B^V^VEfc*5V^-CH:, -LIB 

^-Y^y^^h9^ 2oco^A^— y 5, 6t^7 

ftf^*^*a. r^Mil-cii, ±ibwt 

1 0<£>^— i/>-^3 2^iD 1 Sr^A:/— y 5(7)® 
JSR^ii:^D2J:t9^m^{-/h^^ie^LTVN5o rco 

£i\ ±.^94 ^ 9£rVVT 1 0<D 

&£r£ J &Z£o^~tti&, 94 ^>if-</vY9<omS^^F 

[0 0 8 2] mffi&M2) 01 lStfHl 2tt, 
P^^3llW2(^SVVT#DOHCxyv?yE^/T 
L> rtD^Vv^Ef*, VVT 1 0£Rtt5ffljO;frAtt 
3£. «S«4 f 4, — y Ftf/i-bkOTm&wm 

mtzmm*mMJtmi<Dm&tmmtj:<DX\ j^t, mm 

[0 0 8 3] ilBia 1 1 tC&l^T, _hteWT 1 0li. 

tfhti, m*J±$ti3^ 94 ^y^h9^^ 
^>h?L2 0, 2 0, -J: 19 fc^^^^ipg^FRj^ttJ (ra 

m^Tffl) tcgae^nTv>-c, wtioci^ipi 

#^^-^^#§^41^, «Si4a©f|»z2^ 

[0 0 8 4] —jj, 9M'<A'-7 2 3&mfflitWl£l£Z>W 
*ftiJ<0^7A(ft2f^ K^/^ h?L2 0, 2 0, -CD^ 
ij»*lBj^5>A-C. tt^y K*^h7L2 0, 2 0, 

B$txTv>^ 0 ror<bT:\ dll 2(offJ:5i:, KM 

m<D*j±%2^£i9s</i<7 f v 7926 zit-Lxmrnrnw) 
^a:a5ii»s*t»#«^/^2 4^r B i£7)/w^ft 

[0 0 8 5] Lfc^or, Z<D2£Ml&m2\Z.&tU'£, V 
VT 1 0^R{tbttfc#M.{R>l^^Att3Sr^"r6*ftS 
§154, 4, t^fflOWlS^t-t^ 
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©ttg^4£^>-^>-;g^fa{£tfcfcLT, ttssa^ 
z.<Dtz$>, VVTl 0^^i , ?y^;w 

[0 0 8 6] (*Jg^fii3) Hi 4fi, 
mvmmwm 3l:#5VVTtoOHCi>iJyE^ 
U rcD^Vi^Ete, HJ£ff^2<O^BJ<!:|tI«(iVV 
T 1 0Sr^(t5ftiJ<D^A$42*^>-^vtI*-^«iJ(i^- 
y^y t t t (c, 2 3 

4 ?r^ftin ^*-7-A8 0, 8 5^LT 

'^e ©£m&«j£ mmmm i , 2 t i^^^w 

[0 0 8 7] ±fS@l 3(Cfc^T s JilEVVTl 0 i±, 

AW 3 tUsJtiL >^s/ Kl i^ite>n 
fc^y K*>hS,2 0, 2 0, -«fc U t^>v?>-*I^ 

^ftij (|rIBI©±«) (cEg^ixr^r, WTiott 

t>jff^l#v?-r— ^-/KOttS«f54li, Wfi4a©#i 

[O 0 8 8] ±ffi9KMM©;&.&«i2M\ Hl4Kt*t : 
p y *-7-A 8 O «r^LTK^W2 3 
HKli-StO-C'foS,, ±|Eci y*— T-A8 Ofi, *A 

^1^2 3 SvVl^Bi 2 3 b©«i|gx 1 t?SoT±TI; 

/^2 3bff>mmm&8 3^ # .m* 2 

3 W^^/y^H 2 3b 0>mm x 1 fi, y ^^"tfJ^U y (d 4 

2 3 «_hT*lRjfc:JBt/5 J: o fc:eB**vc*5 
t>> b 2 7«^^2 8*>P>mF>^[i_h^-(rjg 

[0 0 8 9] -if, #*^/u^2 4Sr!BWf^«i$-ar5# 

^um©* 3 (a, mmmm 2 <om.m.\m^m 2 km 

«> ^5/^1-1,2 0, 20, -(cT^-r5± 5 ME 

a^tLT^r, m%.{M<D%j*$ii2mm. giM8 6* 

^2 4S:Ilt5fcfflffe5 0 ±IEb-7*-7-A8 5( 
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»t5B-7^ 7 y >^8 8 ©ten (jfgfig) in 

2 0° ©^«i:$ixTV^ 0 

[0 0 9 0] LfcaSoT, ±feHJ6^ffi3(dj;n«, ± 

mmmwm2 kmm<owm%immtbtiz>±, m^</u 

10 ie^js^i it) hm<bTMcmmm.2 8icmm-tz±o 

H&—mm#>zz\k&x*%z> 0 
[0091] ft, *«wtt±iaiiifi«i»fcis3e$ii«t 
: £(Dmm*<DmMmm&&*s-t%h<Dx>ib 

o>m^Ktl^^4 S. ^ ?~^<;u h 9 J±7°— }) 5, 6 
lC<t 9 # Alii 2, 3lce*f5J;5fcLTV^5*s, 

20 [0 0 9 2] VVTWMtLTIl, jftJBE^I^t 

0#A*k2, 3 <D«j|§} z 1 , z 2^iCii3S-rst' > ^ h 
VSBttSrBSHt, -©tr* h>as«-©±3Btt*z 1 , z2 

LT, *A#2, 3i*A7-y5, 6 

[0 0 9 3] 

5 ^y-^&^m&M&mcDjjj^mcmtfz-kx, 

[0 0 9 4] !S*3S2fBic©%PJ(Cj;tLtf, ^l^Att 

£.m='xh<Dmv\,^±%-&m<zktj:<. ^m^<nm 
<vm-i>Bt&®Mizm&-rz> rims. 
0 [0 0 9 5] m3tm3mM<D%mtc£titf^ aah^© 

[00 9 6] »#«4X»*»*K5e*t©3S9!-Ctt, ^ 
[0 0 9 7] ff*3S6tei(©^PjT?ii, 

^**aSr«*«o» 1 *i,$4(cies-r-5 r i t j; 5 
' [0 0 9 8] 111*51 7 B«©*WCJ:ntt, 
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[0 0 9 9] 1**5 8-1 1 Ot^-ftt^l o(C|B«^ 
[0 1 0 0] 8i**l 2E«W>38W-Ctt* j /!I^p 
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[0101] 3fc1&(D&m\z.3stt&*I&s</i>7 

6r<h # 5 "C# # AH^flStt^a^a AfiSr'h 
&5rifcftv\ 20 

[0 10 2] |f**l 4E«035Wfc<tix«, W»#*3 
[0 10 3] ffijfcJSl 5fB*C038Wic:±n«. '<fis-f9 

[0 10 4] 6flE«<o«w«c<ttttf. s</uy* 

[0 10 5] 7fB*<0«Efc±*Ui* K««<o 30 

[0 10 6] ffjfcJSl 8IB*03BK^*5*tS"6r^V^ 
^^f ^ y^8f#DOHCxy^yJ:n(l fit**! 1 IE 

[0107] 9|b*^*w^j:*l«, 

8 i na«t 9 << % > v (ommftm^m 

M«bn§o 40 

[o i o 8] is^2 omwi<omwfc£tiit s 94%^ 
[mn lfcflis^^^^Eofliritfc 

^-t\kH0T*£>£ o 
[0 2] 11 1 ©xy^yEOv/]i K±fflJ£>fl|/$ 

[03] UJ»J > —VRX*9 ! 7>'9 7'— V \^94 5V^< 



[04] 2#0#A«i£«IB&LT, ttSttt^j/ 
[0 5] ^</u^co|BBS:*i"KWE-C&5o 

[m6i vvTowfiScSr^-rm i co vi-vi j»ir*5Jta 
[17] co vii-vn mz&tfz vvT&mmmx* 

[0 8l 0 6<£> VIII-VIII j»fc*5tt5VVTOl8ra5EI 

[i9] ocv<Dmf&&7F-tm>wmx*hz> 0 

[0101 ^ A^r t >y/SWPIW«^fti 

0-efe5o 

[0111 3IJ6?Kffi2{^50 4ffiSiaT*fc5o 
[0 121 HJfi«ffi2l^ffi5H5ffiSH^*>Sp 

[01 3i *«6»*B3ic«5ia4ffia0-e*>5o 
[0i4i *»6»ffi3ic«sig5ffiaH-e*>s 0 

E VVTftDOHCxy^y 

1 v^J^yK 

2 SmffliJO;*7Aitt (fl^Att) 

3 »mftiJ<7)^ix$t (Jg2#A$40 

4 ttg^S 
4 a 

5, 6 #*:A-y (ttiMt) 

7 

8 * 9 > 9 v mmm) 

9 9-< my&fcmmt) 

l 0 s</uzf94 $ ^9^[WkW {y</^9>f 



-9^m^m 



— v KtfOi' hit 

/</\szfy 79 
mm (mp*) 

v yjJ — T — A 
x 2 S^^^/u^co/^/u^tt^tt^ 

y vyvm* 

z 2 AWfiOtt^ 



1 2 

2 0 
2 3 
2 4 

2 6 

3 2 

6 7, 

7 0 

7 1 

8 0, 
8 1, 



6 8 



8 5 
8 8 
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